Objective: To study the relationship between perceived stress, health outcomes of different batches of pharmacy students. Methodology: A total of 320 undergraduate pharmacy students in AIMST University were included in the study. Voluntary participation was mandatory and Informed Consent Forms were provided to each participant, prior to answering selfadministered questionnaires, which were distributed in two phases. A prospective cross-sectional correlation design used o examines correlations between perceived stress, physical activity, and other health behaviors in pharmacy students. Results: Frequencies and descriptive data analysis was done and statistical difference between the phases were calculated using one-way ANOVA followed by Tukey's post hoc test. A few stressors [mid-semester and final examinations; study break periods; grades acquired (GPA and CGPA); financial issues] showed significant variations. The two-tailed unpaired t-test revealed significant changes in stress levels and responses between both phases, possibly due to the timing of each phase (before mid-sem exams and after mid-sem exams). A worrying aspect was the increase in negative coping strategies in many categories. Conclusion: Stressors and stressful events do have a major impact on a student's academic and extra-curricular life. Managing stress in a positive manner helps to cope appropriately with stress and enable each student to face life's future stressful situations in a prepared manner. The modified study instrument used in this study explored various dimensions of stress (general stressors, test anxiety stressors, stressful events checklist and stress coping strategies). It is a beneficial tool for evaluating students' stress levels and to take appropriate remedial measures.
INTRODUCTION
Stress can be described as "physical, mental, or emotional strain or tension" as well as "a condition or feeling experienced when a person perceives that demands exceed the personal and social resources the individual is able to mobilize".
1 University students, however, often experience an undue amount of stress, which can have negative academic, emotional, or health outcomes. 2 This can occur at different time periods during a semester or years in college, during the transition from under graduate to professional or graduate programs, or upon graduation. A dramatic increase in student stress is an alarming trend in college student health nationwide, as nearly 80% of students report being moder ately stressed or burned out.
3-4 Since stress is known to have detrimental effects on the physical and mental wellbeing of students, 5 intervention is needed by assessing perceived stress in college students and determining its effect on depression in order to establish ways to decrease the risk and rate of depression. The workload during pharmacy education programme is inherently stressful and demanding. Stress and depression have been consistently linked to mental and physical health effects. 1 An optimal level of stress enhances learning while excess of stress can cause health problems. This results in reduction of students' selfesteem and affects their academic achievement. Stress in university students has many sources, including academics, personal situations, environment, time, and economic circumstances.
6,7 This is due to its capability in modifying and altering various features of the immune response such as making people vulnerable to increasing their susceptibility to infections, increasing their risk for upper respiratory tract infections (URTI) and triggering inflammatory responses leading to more colds and sickness in times of stress.
8
The modified study instrument used was sourced from the Academic Stressors Scale (describing the stress in the respondents' institution/college life from the various sources) and the Brief COPE scale (a shortened version of the original COPE scale, dealing with ways people cope with the stresses in their lives).
9, 10 The different student stress factors are depicted in Figure 1 . The significant positive relationship between perceived stress and health status in college students and the influence of positive coping strategies remains unclear. Hence thiscrosssectional correlation study is planned to determine the relationship between perceived stress and potential depression in college students.
METHODOLOGY

Participants
A total of 405 undergraduate pharmacy students from AIMST University were enrolled in the study and 320 students participated. 
Study Design and Procedures
A prospective crosssectional correlation design was used to examine correlations between perceived stress, physical activity, and other health behaviors in pharmacy students. The selfadministered questionnaires were distributed to the various batches during two different phases in the semester (prior to the midsemester examinations and a month after the midsemester examinations), as depicted in Figure 2 . Each questionnaire was coded by the researchers, to ensure respondents' confidentiality.
Study Instrument
The study instrument employed was created by modifying the Academic Stressors Scale and Brief COPE Scale. The study instrument contains two sections to access the academic stressors' levels (section A) and coping strategies (section B). The study instrument was validated by the peers and pilot study was conducted using 20 volunteers to calculate the Cronbachalpha value. The Cronbachalpha of pilot study was 0.71, indi cating that the study instrument was reliable for use in the current study.
Statistical Analysis
All data were analyzed using Statistical Package for Social Sciences (SPSS for Windows, Version 16.0). Frequencies and descriptive data analysis was done and statistical difference between the phases were calculated using oneway ANOVA followed by Tukey's post hoc test.
RESULT
Totally 320 subjects participated in the study. The demographic details of the study subjects are summarized in Table 1 The summaries of academic stressors, positive and negative coping strategies are displayed in Tables 2, 3 and 4 respectively. Majority of the students have increased stress levels in the domains pertaining to examinations, which comprise midsemester and final examinations, study break periods and the grades acquired (GPA and CGPA). Stress induced by financial issues was observed most among prefinal year students. Data from the prefinal year students showed significant changes in stress levelsattributed to late arrival to class, assignments and quizzes. Overall, the final year follo wed prefinal year students have more stress levels compare to that of years 1 and year 2.
In coping with the stressors, the positive and negative strategies utilized by the students were almost on par with each other. Among year 1 students, statistical significance was observed in the negative coping methods ['making fun of stressful situations' , 'saying to myself that the stressful event isn't real' , and 'resorting to alcohol to relieve the stress levels']; and positive coping method ['trying to conceptualize a strategy to solve the issues/stress']. Among year 2 students, statistical significance was observed in the negative coping methods ['expressing negative feelings/thoughts repeatedly poststressful situations' , 'refusing to believe a stressful event occurred' , and 'always blaming themselves for the stressful All the values are mean ± SD of N* (*Y1=78; Y2=81; Y3=86 and Y=75). *P<0.05; **P<0.01 and ***P<0.001 compared with phase I. Data were analyzed using oneway ANOVA followed by Tukey's post hoc test. in late dismissal of classes-possibly affecting the upcoming classes; mid sem theory exams-this could be maybe that the overall performance is Y2 was quite low comparatively, and this could affect the students' prepara tion for the final exams; poor performances academically could explain the variations in Y1 and Y3 students in A19 stressor; familial issues were predominant stressors in Y1 and Y4 students. After a student graduates from high school and moves away from home, he or she is often out of their comfort zone. Stress develops during this transition as the student tries to adjust to the new situations and adapt to a new college environment. 4 Learning to cope properly with distress and eustress is important, as the behaviors established in college can continue for years or even a lifetime.
14 If behaviors and habits resulting from stress management are maladaptive, they may have both psycho logically and physiologically detrimental effects on the body and mind.
3
It is important to address what influences health behaviors have on the relationship between perceived stress and depression in order to help prevent harmful health outcomes in the future.
14 Students react to university in a variety of ways. For some, university can be stressful if they were away from their homes and families. Living in the university student accommodation, in private accommodation or with relatives is another source of stress. The presence of excessive physical and/or emo tional stress in the university student life can leave the resources of the immune system depleted, which may affect the immune system ability to cope with such changes leading to different immunemediated diseases such as cold, flu, sore throat, hair and skin disorders.
15, 16
Section-B pertains to coping strategies by individuals dealing with stressful situations. Coping strategies can either be positive (praying, emotional support, strategizing etc.), or negative (negative expressions, selfcriticisms, alcoholism etc.). There were increases in positive coping strategies in each batch (depicted statistically). However, a worry ing aspect was the identification of increases in certain negative coping strategies. These strategies are not beneficial to any individual in the longterm. Efforts must be taken to highlight this issue and ensure that students resort to positive coping strategies to deal with stressors. Positive coping strategies such as exercise and physical activity, addressing proper nutrition, acquiring an adequate amount of sleep, positive thinking, relaxation, meditationare also preferred by many. When stress is managed in positive ways, healthy outcomes of mental and physical well being event']; and positive coping methods ['seeking comfort and understanding from someone' , 'thinking hard about the right way to solve the issue' , 'trying to conceptualize a strategy to solve the issues/stress']. Among year 3 students, statistical significance was observed in the negative coping methods ['making fun of stressful situations' , 'saying to myself that the stressful event isn't real' , and 'resorting to alcohol to relieve the stress levels']; and positive coping methods ['seeking comfort and understanding from someone' , 'thinking hard about the right way to solve the issue' , 'trying to conceptualize a strategy to solve the issues/stress' , 'living with the consequences of the stressful event']. Among year 4 students, statistical significance was observed in the negative coping methods ['giving up trying to deal with a stressful event' , 'saying to myself that the stressful event isn't real' , 'selfcriticism' and 'resorting to alcohol to relieve the stress levels']; and positive coping methods ['seeking comfort and under standing from someone' , 'thinking hard about the right way to solve the issue' , 'trying to conceptualize a strategy to solve the issues/stress' , 'living with the consequences of the stressful event' and 'praying or meditating to respond calmly to the stressful event'].
DISCUSSION
Excessive stress interferes with the person's ability to function normally. According to Spielberger, states of anxiety are characterized by subjective feelings of nervousness, worry, tension, or apprehension, andby arousal of the autonomic nervous system (i.e., sweating, heart palpitation, muscle tension). Excessive anxiety also interferes with the person's ability to function normally.
11 Any level of stress, if left unattended, can lead to sleeping disorders, burnout, a drop out, a fact presented by Dyrbye et al. in their numerous studies.
12, 13 Stress sources include programme curricu lum, examination, assignments, popquizzes, PBLs, vivavoce, practical exams, presentations (journal club, research), personal competence, endurance and time spent outside medical school. Increase in concerns or stressors correlated with an increase in depression and anxiety. From this study, sectionAof the questionnaire focused on general academic stressors during the student life. There were significant statistical differences in these domains: presentations in class by the students; midsemester theory exams; and mentormentee sessions. The above data indicate the results where significant variations in the stressors were felt during phasesI and II in each batch. From these, there were a few areas where (statistically), the stressors showed increase in phaseII, as their lives than others due to extreme or traumatic events. While some college students possess stressresistant characteristics and are not greatly affected by stress compared to those who possess 'stressprone characteristics' . This can alter how students rate and perceive their levels of stress in this study.
CONCLUSION
An optimal level of stress enhances learning, while excess of stress can cause health problems. This results in reduction of students' selfesteem and affects their academic achievement. A high level of stress may have negative effect on cognitive functioning and learning of pharmacy students. The young student population is vulnerable to stress of higher professional education due to competitive environment. Stressors can impact students either in a positive or negative manner. Majority of students display the effects of stress, as evidenced by their decreased academic performance and extracurricular activities. Our study focused on the various stressors affecting the sampled students' population, and the coping strategies employed. The most predominant stressors in our study were theory and practical examinations (both midsem and final); vivavoce; familial issues, among the others. Our study instrument was created by modifying few existing study tools (Academic Stressor Scale and the Brief COPE Scale). 9,10 These instru ments have been used extensively, with huge success in many countries to evaluate students' stress levels and their academic performances. We recommend this instrument as valid source for evaluating stu dents' stress levels in the Malaysian scenario. But, we also conclude that effectiveness can be increased manifold by performing this study for longer duration of time.
(i.e. reduction in body tension, improved mental clarity, and increased wellbeing) are possible.
17
The workload during pharmacy education programme is inherently stressful and demanding. Overwhelming burden of information leaves a minimal opportunity for the student to relax and recreate. Stress and depression have been consistently linked to mental and physical health effects.
1 An optimal level of stress enhances learning while excess of stress can cause health problems. This results in reduction of students' selfesteem and affects their academic achievement. A high level of stress may have negative effect on cognitive functioning and learning of students in medical school. The young student population is vulnerable to stress of higher professional education due to competitive environment.
9
A study by Henning et al., revealed pharmacy students suffer from more stress and distress than medical and dental students. 18 Only one previous study by Gupchup et al., examined the relationship between pharmacy student stress levels and HRQOL.
19 Sources and consequences of stress and their impact on various dimensions of HRQOL of pharmacy students warrant further investigation.
LIMITATIONS OF THE STUDY
• This type of study is short term, eliminating the possibility of observing perceived stress and the influence of health related behaviors over a long period of time for more appropriate results, as a longitudinal study typically provides.
• Being a correlational study, it cannot demonstrate causality. Bharathi Muttusamy, Sum Mun Yee and Thineswary Ayapanaido: Are currently final year B.Pharm (Hons.) students, who were actively involved in the methodology, field work, results analyses in this work. They are interested in research involving pharmacy practice.
